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MNpeancnosue

Llenn, oCHOBHbIE NPUHLIMMBI U OCHOBHOW NOPSIAOK NpoBeAeHUs paboT No MeXrocyaapCcTBeHHOW cTaH-
Aaptusaumm yctaHoBneHol FTOCT 1.0—92 «MexrocyaapcTBeHHas cuctema craHgapTusauun. OCHOBHbIE
nonoxexusi» n FOCT 1.2—2009 «MexrocyaapcTBeHHasi cuctema crtaHgapTMsaumun. CTaHaapTbl MeXrocy-
AapcTBeHHbIe, NpaBuna u pekoMeHaaUnn N0 MeXrocyaapcTBEeHHON cTaHaapTu3auuu. Mpasuna paspaboTku,
NPUHATUSA, NPUMEHEHUs1, OBHOBNEHNSI U OTMEHbI»

CBepaeHus o cTaHaapTe

1 NOArOTOBNEH ®eaepanbHbIM rocyaapcTBeHHbIM 610aXeTHBEIM 0bpazoBaTeNbHbIM YUpeXaeHUeM
BbicLIEro npocbeccuoHanbHoro obpasoBaHus «HauuMoHanbHbLIN UCcneaoBaTenbCKuUil yHuBepcuteT «M3OU»
(®reoy BMNO «HUNY «M3U») n degepanbHbiM rocyaapcTBEHHBIM YHUTapHbLIM NpeanpusaTuem «Bcepoccuit-
CKUA Hay4yHO-UCCNEeAoBaTeNbCKUN WHCTUTYT cTaHgapTusauum u ceptudukaumm B MALUMHOCTPOEHUU»
(BHUMHMALLY) Ha ocHoBe coBCTBEHHOIO ayTeHTUYMHOrO NepeBoAa Ha PYCCKUIA SA3bIK MeXAyHapoAHOro cTaH-
hapTa, ykasaHHOro B nyHkTe 5

2 BHECEH TexHudeckum kommuteTom no craHaaptusauuu TK 333 «Bpaluawowmecs: anekrpuyeckie
MaLLWHbI»

3 NPUHAT MexrocyaapcTBeHHBIM COBETOM NO CTaHAapTM3aLMK, METPONIOrK U cepTudukaumm (npo-
TOKON OT 14 HosBpsi 2014 r. Ne 72-[1)

3a npuHATUE Nporonocosann.

KpaTtkoe HaumeHoBaHWe CTpaHbl Kon crpaHbl CokpalleHHOe HaMMeHOBaHWe HaLMOHaNLHOTO opraHa

no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no cTaHgapTusauuu

ApMeHus AM MuHakoHOMUKM Pecnybnuku ApmeHust

Benapycb BY ["occTangapt Pecnybnuvku Benapyce

Kupruawms KG KbipreizctaHgapT

MongoBa MD Mongoea-CtanpapT

Poccusa RU Poccrangapt

YkpavnHa UA MuHaKoHOMpPa3BnTUST YKPaunHbI

4 Tprkaszom PefepanbHOro areHTCTBa Mo TEXHUYECKOMY pPeryriMpoBaHuio U MeTponorum ot 25 mas
2015r. N2 406-cT MmexxrocynapcTtBeHHbl cTaHaapT FOCT IEC 60034-15—2014 BBejeH B AeCTBUE B KavecTBe
HaunoHaneHoro ctaHgapTa Poccuinckoin ®egepaunn ¢ 1 mapta 2016 .

5 Hactoawumin ctaHgapT ugeHTMYeH MexayHapodHoMy cTaHaapTy IEC 60034-15:2009 Rotating
electrical machines — Part 15: Impulse voltage withstand levels of form-wound stator coils for rotating a.c.
machines (MawwuHbl 3nekTpuyeckue Bpallaowmecs. Hactb 15. MpeaensHble YpOBHU UMNYSIbCHOMO HanpsbKe-
HUS ANSA BpaLlaroLWwmnxca MalluH nepeMeHHOro Toka ¢ abnoHHON KaTyLLKON cTaTopa).

MexxayHapoaHblin cTaHaapT paspaboTaH TEXHUYEeCKUM KOMUTETOM No cTaHAapTusauum TC 2 «Bpawato-
Wwinecs MalmHbl» MexayHapogHomn anekTpoTexHudeckon kommceum (IEC).

MepeBoA ¢ aHIMUINCKOTO AA3bIKa (en).

OdbmumanbHble 3K3eMNspbl MeXAyHapoAHOro cTaHgapTa, Ha OCHOBE KOTOPOro MOAroTOB/IEH HACTOS-
LLMIA MeXrocyaapCTBEHHbI cTaHAapT, U MeXAyHapoAHbIX CTaHAapTOB, Ha KOTOPLIE JaHbl CChISIKK, UMEIOTCA B
®egepanbHOM areHTCTBE MO TEXHUYECKOMY perynMpoBaHuio U METPONOrun.

CreneHb cooTBeTCTBUA — MaeHTu4Has (IDT)

6 BBEJEH BMNEPBbIE
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NHebopmauus 06 usMeHeHUsIX K HacmosiueMy cmaHOapmy nybriuKyemcs 8 exe200HoM UHGHOPMayUoH-
HoMm yka3amere «HayuoHarnbHele cmaHO0apmel», a MeKem U3MEHEeHUU U MoNpasoK — 8 eXXeMeCsIHHOM UHGOp-
MayuoHHOM yKkazameine «HauyuoHarneHble cmaHOapmei». B criydyae nepecMompa (3aMeHbi) U OMMeHb!
Hacmosiweeao cmaHOapma coomeemcmeyiouiee ysedomsieHue bydem onybNUKOBAHO 6 EeXeMeCsYHOM
UHGDOPMaUUOHHOM yKaszamere «HayuoHanbsHele cmaHOapmsi». Coomeemcmsyiowas UHhopmMayus, yee-
doMrieHuUe U meKCMmbl pasmMeu,aromesi makxe 8 UHghopMayUuoHHoU cucmeme o6ueeo nonb3osaHus — Ha oghu-

uuarsnsHoMm cailime ®edepailbHO20 azeHMemea o MexHUYEeCKOMY peayriuposaHUo U Memposioauu 8 cemu
UHmepHem

© CraHgapTuHdopm, 2015

B Poccuiickoin Peaepaummn HacTosLWMIA cTaHgapT He MOXeT GbITb MOMHOCTLIO0 UMM YacTUYHO BOCNPOU3Be-
AeH, TUPaX1poBaH U pacnpocTpaHeH B KayecTBe opuLMansHOro naganusa 6es paspelueHus degepansHoro
areHTCTBa Mo TEXHNYECKOMY perynMpoBaHunto 1 MeTponorum
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O6nacTb NnpyMeHeHus

B O DN -

WcnbiTaHua o6pasLos

4.1 O6wwue nonoxeHns

TepMI/IHbI nonpegeneHna
I'Ipep,eanble YPOBHU UMMNYNbCHOIC Hanps>XeHna

CopepxaHue

4.2 NcnblTaHne Ha CTOMKOCTb MEXBUTKOBOMW U30NSLUN NPU BO3AENCTBUN UMMYTbCHBIX HaNPshKeHWUNA

4.3 NcnblTaHne Ha CTOMKOCTb MMaBHOM U30NALLMUN K IPO30BbLIM UMMYbcaM HanpsXkeHns
4.4 WcnblTaHWe Ha CTOMKOCTb NPW HANPsBKeHUN NPOMBbILLIIEHHOM YacToThl

5 TunoBble UCTbITAHNSA
5.1 Katywkn . . . . .
5.2 CrtaTopbl B cbope

Mpunoxexue A (cnpasoyHoe) MpuHUMNbI onpeaeneHus NnpedenbHbIX YPOBHEN UMMNYIbCHBIX HANpPsiKeH

N MeToAbl UCNbITaHUS
Mpunoxexune B (cnpaBoyroe) fetanu npoBeaeHUst UCnbITaHWUA

Bubnuorpadcpmsa . . . . .
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BBegeHue

CtangapT IEC 60071-1 onpegensieT o6wwune TpeboBaHMs K U30nsaLMM Mexay hazamu 1 3emnein B obopy-
[oBaHUM TpexdasHbIX CUCTEM NepeMEeHHOro Toka U AekrnapupyeT OTBETCTBEHHOCTb KaXK4oro annapaTHOro
KOMUTETa 3a yCTaHOBIIEHNE YPOBHEN U METOA0B UCMbITaHWM ero 06opyaoBaHNs C y4eTOM pEKOMeHAaLniA cTaH-
papta IEC 60071-1. HacTtoswuia ctaHgapT onpeaenseT TpeboBaHMs K BpallatoLwMMCs 3f1eKTpuYeckum Malum-
HamM. OnbIT Mokasan, Y4To 3HayeHus, NpUBeAeHHble B 3TOM CTaH4apTe, COOTBETCTBYHOT TpeboBaHWAM K
N30MALNN MPU pearnbHbIX CTPECCOBBIX CUTYaLUsAX, Cny4vatolmxces B npakTuke. Mpu paspaboTke aTux Tpebosa-
HWIA UCNONb30BAaNMCh MPUHLMMBI, 06 bACHEHHbIE B MPUNOXKEHUN A.

HacTtosiwmin ctaHaapT He pacnpocTpaHsieTCs Ha MalMHbI C MSITKUM MYCKOM.
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M EXTOCY.A.APCTUBEUHHUBbB # CTAHDIAOLAPT

MALLUUHDbI ANEKTPUYECKUE BPALLAIOLLUUECA
YacTtb 15

lMpeaenbHble YPOBHU UMNYIIbCHOTO HaNpsHKeHUA ANA BpalLaloWwnXca MaluuH
nepeMeHHOro ToKa ¢ LaGnoHHOW KaTyLlKoW cTaTopa

Rotating electrical machines.
Part 15. Impulse voltage withstand levels of form-wound stator coils for rotating a.c. machines

DaTa BBegenna — 2016—03—01

1 O6nactb NpMMeHeHusi

HacToswmii ctaHaapT OTHOCUTCS K MaLLMHaM MepeMEeHHOTo TOKa, B KOHCTPYKLMU KOTOPBIX UCTIONb3YIoTCA
WabnoHHble KaTyLwKM 06MoTkM cTaTopa. OH onpeaenseT MeTofbl UCTIbITAHWA U HANPSKEHUS, NPUKNaabIBae-
Mble K OCHOBHOW 1 MEXXBUTKOBO U30JISILMM KaTyLLEeYHbIX 06pasLoB.

2 TepMuHbI M onpegerneHusi

B HacTosILWeM cTaHgapTe NpUMeHeHbl crneayowue TEPMUHBI C COOTBETCTBYIOWLUMUA onpeaeneHuamn:

2.1 ucnbiTaHue o6pasua (sample test): MpoBoAUTCA € KaTyLWIKaMKN NPU YCROBUAX, KOTOPbIE aeKBaTHO
oTpaatoT KOHUIypaLMio KOHEYHOTO U3AENUS, UCMIONb3YEeMOro B MalLWHeE, C LieNbio onpeaeneHna TeXHONoru-
YecKux rnpoLeayp v NpoLEeccoB N3roTOBNEHUS N30SISILLUOHHOW CUCTEMBI.

2.2 TunoBoe UcnbiTaHue (routine test): NMpoBoaUTCA CO BCEMM KaTyLLKaMN 06MOTKN MaLLNHBI.

2.3 wabnoHHan kaTywka ctaropa (form-wound stator coil): KaTywka, koTopas npeasaputensHO Hama-
TbIBAETCA Ha WaBoH HY>XHOW hopMbl, U30NUPYETCA U NPaKTUYMECKU B rOTOBOM BUAE BKNaabiBaeTcs B Nasbl
crartopa.

2.4 BpeMeHHol cbpoHT T, (front time): Bpems1, B Te4eHMe KOTOPOro UMMYSILC HanpsxeHusl BospactaeT
oT 0 % ao 100 % nukoBoro s3HaveHus1, onpeaensieTcs kak nponssegexHve 1,67 Ha BenuUnHy HTepBarna Mexay
MOMeHTaMu BpeMeHuU, koraa umnynsc paseH 30 % 1 90 % NMKoBOro saHauyeHusl.

2.5 BpeMs QOCTUXKEHUs NONOBUHHOrO 3HauYeHua T, (time-to-half value): 3To uHTepBan mexay Hava-
NOM OTCYeTa U MOMEHTOM, KOra HanpsbkeHne Bo3pacTteT 40 MOMOBUMHBI MMKOBOIO 3HAYEHUS.

3 MpeaenbHbIe YPOBHU UMMYSIbCHOMO HanpsXXeHUs

YPOBHWU UMMYNbLCHOMO HaNPsbKEHUsT ANt KOHKPETHBIX HOMUHATbHBIX HaNpsKeHWA paccHnTbIBalOTCA Mo
dopmyne, npuseaeHHoON B NpuMeydaHun 2 k Tabnuue 1. Tabnuua 1 gaet npeaenbHble YPOBHU UMNYNbCHOMO
HanpspKeHUa AN HeKOTOPbIX 0BLIYHO NPUMEHSIEMBIX HOMUHAMNBHBIX HANPSXKEHUIA, OKPYrNeHHbIe 4o bnwkait-
LUero Lenoro vucra. YpoBHU UCTIbITAaTENBHOTO HanpskeHns Ans MalliuH, NuTaeMblxX oT npeobpa3zoBaTenei,
3aBUCAT OT TOrO, Kakoe HOMUHaIbHOE HarnpsikeHre HasHavaeTcs npounssogutenem. BeiBaet uenecoobpasHo
YBEIMUYUTb YPOBHU UCTILITATENLHOrO HaMNPsPKEHUsI, KOTOpoe NPUKaabIBaeTCs K 3aXXMMaM MalluHbI, Kak 3TO
onucaHo B |[EC 60034-18-42. 10T koahPULMEHT yBenM4eHNa MoXeT gocTuratb 1,7 Ans TpexcryneHyaToro
npeobpasosaTtensi, HO OH yMeHbLUAeTCsl C yBelMueHnem Yncna cTyneHen.

U3paHne opnynansHoe
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Ta6nwuuya 1—NpeaenbHble ypOBHM UMNYTNBCHBIX HANPSKEHUIA ANS1 WAGMOHHBIX KaTYLWeK, UCMONMb3YEMbIX B MalWMHaX

nepeMeHHoOro Toka

HomuHanbHoe npefenbHoe (NMKOBOE) HomunanebHoe npefernbHoe (nukosoe)
HomuHaribHoe HanpsbkeHne 3Ha4eHue rpo3oBOro UMMYNLCHOro HanpsixxeHue ckavkoobpasHoro uMnynsca
Uy, kB HanpspkeHus (CM. npumedanns 1 u 2) (cM. npumeyanun 3 n 4)
UP, kB Up, kB

2,3 14 9

3 17 11
3,3 18 12

4 21 14

6 29 19
6,6 31 20

10 45 29

11 49 32
13,2 58 38
13,8 60 39

15 65 42

MpumeuvyaHnune 1—YpoeHu B cTonbue 2 cornacoBaHbl CO CTaHAAPTHBIMU FPO30BLIMU UMIMYBCAMKU, UMEIOLLM-
MM AnuTenbHOCTL ppoHTa 1,2 MKC £ 30 %, BpeMs AOCTUXKEHUA NONOBUHHON BENUYMHLI 50 MKC + 20 % 1 nMKoBOE 3Haue-
HMe nMnynbcHoro HanpsbkeHns Up = 3 %, kak aTo oroBopeHo B M3K 60060-1.

MpumeuvyaHune 2—YpoeHu B cTonbue 2 nonyyeHsl no hopmyne Up = 4Uy + 5 kB.

MpumeuvyaHnune 3—YpoeHu B cTonbue 3 cormacoBaHbl ¢ MMNyNbCaMu, UMEIWUMN ANUTENBHOCTL (DpoHTa
(0,2 + 0,1) MKC Npy UcnbITaTenbHbIX HanpshxeHusix Ao 35 kB. Cebiwe 35 kB gnutensHocTb hporTa paBHa 0,2 MKC ¢ Ao-
nyckom + 0,3 mkc/—0,1 MKc.

Mpumevanune 4 —Yposuu B cronbue 3 nonyyensl no copmyne Up = 0,65Up.

NMpumeyvyaHune 5—YpoeHu B cToNbUE 3 cumTaloTCs NPUEMNEMbIMU ONA NEPEHANPSIKEHWIA, BbI3bIBAEMbIX pa-
60TON CeTeBbIX BhIKITIOHaTENEN, KOTOPbIE MOTYT UMETb MECTO B 3Kcnnyataummu. OHY MOryT HE COOTBETCTBOBaTb OCOGbLIM
ycnoeusm paboTbl (Hanpumep, NPepLIBUCTOMY MyCKYy UK NPSIMOMY NPUCOEAWHEHUIO K NUTaIOWMM NuHUsIM). B Takmx
cnyyvanx o6MOTKM JOMKHbI BbIAEPXUBATE APYIVE YPOBHU MMIMYNBCOB UITM UMETb HAANEXaLLYIo 3aLUmTY.

4 WUcnbiTaHnA obpa3uoB

4.1 O6wue nonoxeHun

OTU UCMBITAHWUA NPOBOAATCH ANA KOCBEHHOrO NOATBEPXKAEHUS COOTBETCTBUSA TpebOoBaHUAM, N3N0XKEH-
HelM B A.3 npunoxeHus A. UcnbiTyemble KaTyLIKW AOMKHBI MPONTM BCE TEXHOMOMMYECKME NPOLLECChHl N3roToBne-
HWSA, BKIIOYasA KOPOHOCTOMKNIA 3aLUMTHBIA CNON U YCTPOMCTBO NO BbiPaBHUBAHUIO HaNPsKeHUs, ecn OHo
ncnomnb3yeTesl, U AOMKHbI BbiTb BMOXEHbI B 3a3eMIIEHHbIe Nasbl U CKOMMNOHOBaHbI B KaTyLIeYHyto rpynmy,
NMOKPLITYHO 323eMIeHHON MPOoBOASALLEN NEHTON UK honbroi. Konn4ecTso UCMbITYEMBIX KaTyLLeK A0MKHO BbITb
paBHo, Mo KpanHe Mmepe, ABYM. [pUMepbl UCTbITaTeNbHbIX CXEM ASIA OTAENbHbIX KaTylieK 1 AN KaTylek B
cobpaHHoM cTaTope nokasaHbl B B.1 1 B.2 npunoxexus B.

Bce o6pasLibl kaTyLlek AOMKHbI BbIASPXKUBATL 3MeKTpUYeckue TeCThl, OnUcaHHble Huke. B cnyyae npo-
604 nponsBoanTenb nccnegyeT NpnynHy. Mpoboit Npu MMMYNbCHBIX UCNBITAHNAX MOXeT GbiTb 3acpUKCMpOBaH
no doopmMe curHana, Habnogaemoro Ha ocuunnorpade. MNpumepbl CUrHaNOB ANs HOPMarbHLIX Y aBaPUAHBIX
KaTyllek nokasaHsl B B.3 npunoxeHus B.

4.2 WcnbiTaHWe Ha CTOMKOCTb MEXBUTKOBOW W3ONALUM MpPU BO3LAENCTBUM UMMYIbCHbIX
HanpsxeHU

MMnynbcHble HanpsbkeHWst MEXBUTKOBOW U30MSALMU NPOBOAATCS MPUIOXEHUeM ckavkoobpasHoro
UMMyrbca HanpsbkeHUs Mexxay ABYMS 3aXkKMMamum UCnbiTyeMblX kaTywek (Tabnuua 1, ctonbed, 3).

MeXBNTKOBOE UCMbITATENbHOE HaNPshKeHWe reHepupyeTcs saTyxawolwmum konebaTenbHbIM paspsaom
KoHaeHcaTopa. KonnyecTso onbITOB NOAKMOYEHUS AOMKHO BbiTb paBHO, MO kpalHen mepe, nNsATU. Bpems
HapacTaHus (ppoHTa NEPBOro NUKa HaNPSKeHUS Ha 3aXMMaXxX UCNbITYeMOW KaTyLKN AoMkHO BbITh oT 0,2 Ao
+ 0,1 MKC Mpu ucnblTaTenbHbIX HaMpsXXeHusx 4o 35 kB. Ans ucneltaTenbHbIX HanpskeHWi Beille 35 kB Bpems
dbpoHTa AOMKHO BbITh 0,2f8’13 MKC. nuTensHoCTb hpoHTa NOoCeQHEro UMNybca HanpshkeHns, NoJaBaemMoro

BO BpeMsi UCMbITaHWSA, criegyeT NPOBepsThb Arlsl COOTBETCTBUSA TpeboBaHUAM.
MukoBoe HaMpsPKEHWe MeXAy 3aXXUMaMU UCTILITYEMOM KaTyLLIKA AOIHKHO UMeTb 3HauYeHue, NpuBeaeHHoe
B cTONGLE 3Tabnuubl 1, M paccynTaHo no opmyne na npumedanus 4 Tabnuubl 1. lonyckHaUp paseH £3 %.

2
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4.3 UcnbiTaHUe Ha CTOMKOCTb FNaBHOMU U30NALUUM KIpO30BbLIM UMNYITLCAM HanpsXXeHUuA

UcnbiTaHue rMaBHOW M3OMALUMM UMMYNbCHBIM HamnpsbKeHWeM MPOBOAUTCS NMPUITOXEHUEM FPO30BOrO
UMMYNbCHOTO HAMPSPKEHUS MeXAY 3a>KUMaMu KaTyLIKK 1 3emnen (Tabnuua 1, ctonbeu, 2).

HanpsbkeHne ans UcnbITaHUA rNaBHOW U30NALMKU, FEeHEpPUPYEMOoe UMMYMbLCHBIM reHepaTopoM, UMeeT
anutensHocTb ppoHTa 1,2 MKC +30 % 1 BpeMs HapacTaHus 40 NOSIOBUHHOTO 3HaYeHust 50 Mkc +20 %, Kak 3To
n npeagycmoTpeHo IEC 60060-1. KonnuecTBo MnynbCcoB OAMHAKOBOW NOMSIPHOCTU AODKHO BbITb Mo kpanHen
Mepe NATb.

MukoBoe HanpshkeHWe MeXay 3aXXumMamn UCTIbITYEMOW KaTyLLIKA AOIKHO UMETb 3HaYeHue, NnpuseaeHHoe
BcToN6Ue 2 Tabnuubl 1, unu paccuntaro no chopmyne us npumevanuns 1 Tabnuuel 1. flonyckHa U, paseH =3 %.

4.4 UcnbiTaHUe Ha CTOUKOCTb npu HanpaXxeHuu NPOMbBILLNIEHHON YacTOTbl

3TO UCTIbITAHNE MOXHO UCMONb30BaTb BMECTO UCMbITaHWS! HA CTONKOCTb K rPO30BbIM MMMyNbcaM. B aTom
cniyyae HanpskeHue (2U, + 1 kB) nogaetca Ha 1 MUHYTY Mexay 3aXumamMu KaTyLikv 1 3emnei. 3atem npuno-
)XeHHOE HanpspkeHWe yBenumumMBaeTcs co ckopocTbio 1 kB/c ao 2 (2U, +1 kB), nocne Yero cpasy ke NoHwkaeTca
[0 HYNA Co CKOPOCTbIO MO kpalHet Mepe 1 kB/c. B xoae akcnepuMeHTa He A0MKHO 6biTb MPOBUBHOMO Hanpsxe-
HuA. MNocne aToro cuntaeTcs, YTO COOTBETCTBYIOWNIA YPOBEHb CTOMKOCTW FMABHOW U30MSILUA K UMNYNbCHBIM
Hanps>KEHUSAM U 3allMTa OT KOPOHbI B NO60BOM YacTM 06MOTKM obecneyeHbl U No KpanHeln Mepe COOTBETCTBYIOT
TpeboBaHuaM cTonéua 2 Tabnuubl 1.

MpumeuyaHune 1—HomuHanbHble ypoBHM B ctonbuax 1 n 2 T1abnuubl 1 HWXE MUKOBOIO 3HAYEHWs
242(2Uy + 1 KB), NONYYEHHOIO B 3TOM OMbITE, MOCKOMbKY YPOBEHb UMNYNbCa ANsi MALWWHLI ONPEAENnsIeTCs1 MPOAONbHBLIM
pacnpeaeneHnem MexBuTKOBOIO Hanpshxenus (cm. A.1). Lienbio nenbiTaHna NOBLIWEHHBIM HANPSHKEHUEM NEePEeMEHHOTO
TOKA SIBISIETCH CO3AaHNe rpagueHTa HanpshkeHust BErmam nasos, No BENUYMHE Kak MOXHO Gonee 6nmnskoro kK Tomy, KOTopoe
BO3HMKAET NPY UMNYIbCHBIX HAMPSDKEHUSX.

MprvMeyaHwune 2— B HekoTOpbIX CTpaHax NMPUHATO WCMNONBL3OBATL HaNPsXKeHWe NOCTOSIHHOTO TOKa BMECTO
HanpsXeHWs NPOMbILLIIEHHON YaCcTOThl, ONUCAHHOTO Bbile. 3TO AONYCKAETCA AaHHLIM CTAHAAPTOM MO COrNaLlEHUI0 MeX-
Oy U3rotoBuUTENEM M Nokynarenem. PekomeHgayeTcsi, UToObl HanpskeHWe NOCTOAHHOIO Toka 6bino xoTs 661 B 1,7 pasza 6onk-
LI MMHMMAanbHOIO UCMblTAaTENBHOIO HANPSXXEHNS NPOMbILUNEHHON HYaCcTOoThI, B cooTBETCTBUM C Tabnuuen 16 IEC 60034-1.

5 TunoBble ncnbsiTaHnA

5.1 Katywku

TunoBble UCMBITAHUS MOXHO NPOBOAUTL Ha KaTyllKax Nnocrne Ux yknajaku B cepAeyHuk ctaTopa, Ho Ao
OKOHYaTenbHO COOPKM 1 BbINONHEeHA coeanHeHuit. Mpn 3ToOM U30NSALUSA HE UMeeT 3MeKTPUYECKON MPOYHOCTH
MOSTHOCTBIO U3FOTOBIEHHBIX KaTyLUEK U TOSTOMY UMNYIbCHOE UcnblTaHue (Tabnuua 1, ctonbey, 3) nponssoanT-
CS NPM NOHMKEHHOM HanpsixeHuM. CneayeT UCMoNb30BaTb UCTbITaHWe MMMYNbCOM CO CKaukoobpasHbIM ¢hpoH-
TOM, @ YPOBEHb WCMbITATENbHOrO HanpsbkeHus obbiuHO ycTaHaBnuBaeTcst oT 40 % oo 80 % BenuuuHbI,
npuBeaeHHol B ctonbue 3 Tabnuupl 1. ToUHOe 3Ha4YeHue UCTbITaTeNbHOro HanpPsAXXeHNsa 3aBUCUT OT TEXHOIO-
T U3roTOBNEHUS U3ONALMM.

5.2 Cratopbl B c6ope

MMNynbCHbIe UCNBbITaHNUSA MEXBUTKOBOM U30NALIMN cOBpaHHbIX 0OMOTOK NPOBOAUTL HE pekoMeHayeTca
n3-3a TPYAHOCTW OnpeaeneHnst MeXXBUTKOBbLIX 3aMbIKaHNIA.
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MpunoxeHne A
(cnpaBouHoe)

MpuHUUNLI onpeaeneHun npeaenbHbIX YPOBHEA UMNYNbCHBIX HANPSHKeHUIA
M MeToAbl UCTILITAHUA

A.1 UMnynbcHble HaNpPAXeHNns 0GMOTOK MaLUMH

Koraa 6biCcTpo pacTywasn BONHA HanpsikeHUs! MOSIBNAETCS MeXAY OOHUM U3 3aKMMOB OGMOTKM MalLMHbI U 3EMIEN,
COOTBETCTBYIOWMI HA30BLIN CABUI HE NO3BONSIET MITHOBEHHO MMETb OJMHAKOBbLIN NMOTEHUMAN BO BCEX TOUYKAX 0GMOTKM.
B pesynbraTe B HeW MMeOT MECTO ABa TUNa HanpsiKeHUH, 8 UMEHHO HanpPsKeHWe MeXay NPOBOAHUKOM U 3eMnei (none-
pevHoe HaNpPsXXeHne)  pacnpegeneHne HanpsbkeHus! BAOINb NPOBOAHUKA (MPOAONbHOE HanpsiKeHue).

B 10 Bpems kak nonepeyvHoe HanpsikeHne BO3AeNCTBYET HA OCHOBHYIO NMa30BYI0 U30NALMIO, NPOAONbHOE Hanpsixe-
HUe TaKKe BO3AEUCTBYET HA MEXBUTKOBYIO usornsiumio. Camble 6onbLune cCoCcTaBrnsiiowme HanpsikeHuin 06omx TMNoB 06biu-
HO MOABNAIOTCA HA NEPBON WUNWU NocnegHen KaTywkax obmoTku. Ha npaktvke BonHbl nepeHanpsXeHWn MOoryT ObiTb
pasanuyHom hopmbl U UMETb BpeMeHa HapacTanus 4o 0,1 MKc.

A.2 YpoBeHb CTOWKOCTN MALUMHHOW OGMOTKM K MMMYTbLCHBLIM HanpsXKeHUsAM

O6MOTKa MaLLVHbI AOMKHE UMETH ONPeAEneHHbI NPeAErnbHbI YPOBEHb CTOWKOCTN K UMNYNbCHBIM HAMNPSHKEHUSIM
Npu Kaxgomn cucTeme n3onsumm. YpoBHM CTOWKOCTH, MPeAcTaBneHHsble B ctonbue 3 Tabnuubl 1, nonyveHs! no opmyne

U2, = 0,65 (4Uy + 5) KB.

A.3 KocsBeHHOe onpepeneHne ypoBHEW CTOWKOCTM OOMOTOK MalUMH K UMNYSbCHbIM HanNpPsXeHWAM C
NOMOLLbIO UCNbITaHU M 06 Pa3LIOB KaTyLLeK

YpOBEHb CTOMKOCTU K MMITYNbCHBIM HAMNPSKEHUSIM FOTOBON OGMOTKM MallMHbI MOXeT GbiTb onpeaeneH KOCBEHHO
nocpeacTBOM UcnbiTaHuii obpasua katywku. [py sToMm NpegnonaraeTcs, YTo 3ToT obpaseu npu ucnoliTaHum nogeepraeTcs
nepeHanpsx)XeHUsiM, koTopble GrM3KM K NPakTMYeCKn BO3HUKAIOWMM B NOMHOCTLIO cOBpaHHON 06MOTKe, rae OHW Makcu-
ManbHbl MEXAY BUTKaMW U/NNK MeXay BUTKAMK U 3eMiTel 06bIYHO y NEPBOM KaTyLLKM OGMOTKW.

MakcrmanbHoe 3Ha4YeHVe NoNepeYHOro HanpPsHKeHNs (Mexay NPOBOAHWKOM W 3eMIEi), NOSIBISIOLLErocsl Ha BHYT-
PEeHHeW KaTyLuKe (TO €CTb M Ha KaTyLKe Npu ucnbiTaHum ob6pasua), paBHO NMKOBOMY 3HAUEHUIO UMITYTIbCHOIO HanpsbkeHust
Ha cobpaHHol 0OMOTKE.

MvkoBoe 3Ha4YeHne NPoAoNbHOrO HaNpsKeHus! (BAONb NPOBOAHWUKA) HAYaNbHOW KaTyLLKW BAPbUPYETCS B LUIMPOKOM
AvanasoHe, No KpanHen Mepe n3-3a criegyowmx (hakTopoe:

- BPEMEHW HapacTaHus t; MMMyNbCa HaNPsKeHs,

- ANWUHbI NPOBOAHUKA B KaTYLLKE;

- KONU4eCTBa M PacnonoXXeHns BUTKOB.

Ero gencreutenbHas BenuumHa MoxeT 6bITb onpegeneHa nogadein 3TanoHHOIo MMMNYNbCa HANPSKEHUS HA 3aXKUMbI
cobpaHHOM MalLMHbI C NMKOBLIM 3HAYEHUEM, HaNPUMEP, B HECKONBbKO COTEH BONbT.

CootBeTcTRYyIOWME ccnegoBaHns 661nn NpoBeieHbl B HECKOMBKUX CTPaHax, Ux pe3yrnbTtartsl 6binm onybnvkosaHs!,
HO HMKaKOW NPOCTON 3aKOHOMEPHOCTH He 6b1IN0 HanaeHo ANA PACHETHOIO NPeACKa3aHus 3TOro NMKOBOTO 3HAYEHUsI HaNpsi-
KEeHUs1 ANSA KOHKPETHON KOHCTPYKUMMW MALLWHBI.

Moatromy cuntaeTcs, HTo ynomsaHyTbli€ Tpy hakTopa CNULWKOM CITOXHbI, YTO6bI 6bITh UCNONBb30BAHHLIMY B KA4YECTBE
OCHOBBI ANA NPaKTUYECKMX PACHETOB U OLIEHOK.
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MpunoxexHue B
(cnpaBouHoOe)

Hetanu npoBegeHNA UCNILITAHUNA

B.1 Cxema MMNYNLCHOro UCMbITAHUS ONbITHLIX O6Pas3LOB KaTyleK

3ne|<'rpw-|eCKaﬂ Lenb A8 UMIYNbCHBIX UCMbITAHUIA ONbITHLIX KaTyLLeK NoKasaHa Ha PUCYHKe B.1. MOXHO coeanHUTL
B napannenb HeCKOINbKO KaTyLLek, 4TOGbI UCTbITATL KX OAHOBPEMEHHO.

A — MMNYNbCHbINA reHepaTop; B — npuGopbl Anisi uamepeHus HanpskeHns; C — oGpasel KaTyluku, Na3oBasi YacTb koTopon o6epHyTa
3a3eMneHHon PonbLroi

PucyHok B.1 — lNpuMep ucnbiTatenbHON CXeMbl

B.2 lMNMpumep cxembl 418 TUNOBLIX UCNbITaHUIA (pUucyHok B.2)

Tonbko HauanbHble KaTyLwK1 06MOTKM UcnbITbiBalTeA. OaHOBPEMEHHO MOXHO MCTbITLIBATE HECKOMNBKO KaTyLUekK,
noaaeas K HAM HanpsbkeHWe MPU BKMIOYEHUM B napannens. Mexay saXMMamu MOXHO pasMecTUTb W3ONALMOHHbIE
NpOKMNaZikv UNU Konnayku, YTo6bl NpeaoTBpaTUTL NepeKpbITUE NPU NPOBEAEHUU SKCIEPUMEHTOB. McnbiTaTensHOe Hanps-
XEHWE JOIMKHO BbiTb HWXKE TOro, KOTOpPOE UCMONb3yeTCA NpU UCTbITaHMAX 06pa3LioB kaTyliek. KpoMe Toro, 40 NPOnuTKU
CMOION U CYLLIKM UCTIbITATENEHOE HAaNPsXKeHWe AOMKHO 6biTh MOHMXEHO, KaK 3T onucaHo B 5.1.

A — MMNyIbCHbIA reHepaTop; B — npuBophb 4rst U3MEPEHUs HANPsHKeHNST; C — cepaeyHuK cTatopa

PucyHok B.2 — lNMpumMep cxeMbl AnA TUMOBLIX UCTLITAHUIA
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B.3 OcuunnorpaMmmbl s HOPMaNbHbLIX KaTylleK U MMEeIOLLUX KOPOTKOe 3aMblKaHue
Ha pucynke B.3 B onMHakoBoM macwtabe npeactasneHbl NpMMEpbl OCLIMIIIONPaMM, NOSyYeHHbIX B pesynbTaTte

MMYSIbCHBIX UCTNILITAHWIA HA HOPMANBHBIX KaTYLIKAX M UMEIOLLIMX KOPOTKOE 3ambikaHue. MoryT 6biTb U Apyrue TUnb! U cTene-
HU1 NOBPEXAEHUI, KOTOPBIE MOBIUAIOT HAa POPMY BOSHbI, HO 3TO MEHEE CYLLIECTBEHHO.

UHT U
0 Nd D |

‘ \V)

U\

a) HenoBpeXAeHHas KaTyLKa b) kaTylLKa ¢ KOPOTKUM 3aMbIKAHNEM

PucyHok B.3 — Mpumepsb! (hopM BONHLI ANA HENOBPEXAESHHOW KaTYLLKW U UMEIOLLIeI KOPOTKOE 3aMblkaHue,
NOAYYEHHbIE SKCNIEPUMEHTANBHO NPU NPSIMOM NOAKITIOYEHUN K CEPASYHNKY cTaTopa
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